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increase a contact area between water and a combustion gas
having high temperature and improve efliciency by passing
a combustion gas, generated from a combustion chamber,
through a plurality of exhaust pipes and which can be
tabricated 1n a small and compact size, and a boiler/water
heater including the same.
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CONDENSING HEAT EXCHANGER AND
BOILER/WATER HEATER INCLUDING THE
SAME

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application 1s the National Stage of International
Application No. PC1/KR2013/002738, filed on Apr. 2,
2013, which claims the benefit of Korean Application No.
10-2012-0051471, filed on May 15, 2012. The contents of
both applications are hereby incorporated by reference in
their entirety.

TECHNICAL FIELD

The present invention relates to a condensing heat
exchanger and a boiler/water heater including the same and,
more particularly, to a condensing heat exchanger, which
can 1ncrease a contact area between water and a combustion
gas having high temperature and improve efliciency by
passing a combustion gas, generated from a combustion
chamber, through a plurality of exhaust pipes and which can
be fabricated 1n a small and compact size, and a boiler/water
heater including the same.

BACKGROUND ART

As energy 1s recently increasingly used worldwide,
supplementary problems, such as environmental pollution,
are frequently generated. In order to solve the problems,
eco-Iriendly alternative energy 1s being developed world-
wide.

Since to change chemical energy now being used all at
once 1s diflicult, much research i1s being carried out in order
to 1mprove efliciency of devices that use energy as one
option for solving problems, such as environmental pollu-
tion and research for economic eflects resulting from
reduced maintenance costs 1s also being carried out.

As part of the research, various types of high-efliciency
heat exchangers are being proposed 1n order to improve the
heat transfer efliciency of gas devices, such as a boiler for
heating and a water heater.

In order to improve the heat exchanger efliciency, a
method of increasing a heat transfer area by adding a
plurality of heat exchange roots 1s chiefly used. In this case,
there 1s a problem 1n that the volume of a heat exchanger 1s
increased. Furthermore, there 1s a problem 1n that a loss of
water pressure 1s increased because a channel between a
water inlet port and a water outlet port 1s increased due to the
added heat exchange roots.

Furthermore, 1n a low-efliciency heat exchanger, there 1s
no problem 1n the generation of condensate water, but 1n a
high-efliciency heat exchanger, there 1s a problem 1n that
condensate water 1s generated and the generated condensate
water deteriorates heat exchange efliciency.

In particular, a conventional one path condensing heat
exchanger 1s problematic 1n that volume 1s increased on the
basis of a direction where water flows. Furthermore, a
conventional two-path condensing heat exchanger 1s prob-
lematic 1 that a manufacturing process 1s complicated
because a fluid passage has to be formed by plural times of
welding processing and the lifespan of the condensing heat
exchanger 1s reduced due to corrosion.
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2
DISCLOSURE OF INVENTION

Technical Problem

Accordingly, the present invention has been made 1n view
of the above problems, and 1t 1s a first object of the present
invention to provide a condensing heat exchanger, which
can 1ncrease a contact area between water and a combustion
gas having high temperature and improve efliciency by
passing a combustion gas, generated from a combustion
chamber, through a plurality of exhaust pipes and which can
be fabricated 1n a small and compact size, and a boiler/water
heater including the same.

A second object of the present mnvention 1s to provide a
condensing heat exchanger having a two-path structure, a
simple welding process, high production efliciency, and a
longer lifespan, and a boiler/water heater including the
same.

Solution to Problem

In accordance with an aspect of the present invention, a
condensing heat exchanger, including a body configured to
have a hollow and airtight barrel shape, a combustion
chamber provided within the body and configured to have a
plurality of through holes for discharging a combustion gas
G formed 1 a top surface of the combustion chamber,
exhaust pipes configured to have first ends combined with
the respective through holes of the combustion chamber and
have second ends combined with the body, a water 1nlet port
provided on a first side of the body and configured to have
water W introduced through the water inlet port, and a water
outlet port provided on a second side of the body and
configured to discharge the water W heated within the body
and a boiler/water heater including the same.

Here, the combustion chamber further includes a main
body configured to have the plurality of through holes
formed 1n the main body, a burner provided within the main
body, and a ventilator directed toward the burner.

The condensing heat exchanger further includes a first
fixing member provided on one side of the plurality of
exhaust pipes and configured to position the plurality of
exhaust pipes and improve a heat transfer area.

Furthermore, the first fixing member 1s formed of a
ring-shaped flat panel member so that the combustion cham-
ber 1s 1nserted into a central part of the first fixing member,
a plurality of first through holes through which the respec-
tive exhaust pipes can pass 1s formed on one side of the first
fixing member, an outer circumierential face of the first
fixing member 1s closely adhered to the body so that a tlow
of the water 1s changed 1n order to increase a time that the
water stays within the body, and an 1nner circumiferential
face of the first fixing member 1s spaced apart from the
combustion chamber.

Furthermore, the plurality of through holes 1s formed 1n
the top surface of the combustion chamber, each of the
exhaust pipes 1s formed 1n a M-shaped form, and ends of the
exhaust pipes on both sides thereof are connected to the
respective through holes of the combustion chamber and an
edge part of a lower part of the body.

The condensing heat exchanger further includes a second
fixing member provided at an upper part of the exhaust pipes
and configured to position the plurality of exhaust pipes and
have a disk shape in order to improve a heat transier area.
The second fixing member includes a plurality of second
through holes formed in a central area of the second fixing
member and configured to have the plurality of exhaust
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pipes, connected to the combustion chamber, pass through
the respective second through holes and a plurality of
sawteeth formed in the outer circumierential face of the
second fixing member and configured to position the plu-
rality of exhaust pipes.

Furthermore, the plurality of through holes 1s formed on
one side of the upper part of the side wall surface of the
combustion chamber, and the plurality of through holes
formed 1n the side wall surface of the combustion chamber
and the edge part of the lower part of the body are connected
to the ends of the exhaust pipes on both sides thereof.

Furthermore, the exhaust pipe has an oval cross section in
order to improve heat transfer efliciency by improving a heat
transier area.

Furthermore, the exhaust pipes are radially arranged to a
plane direction.

In accordance with another aspect of the present inven-
tion, a condensing heat exchanger includes a body config-
ured to have a hollow and airtight barrel shape, a combustion
chamber provided within the body and configured to have a
plurality of through holes for discharging a combustion gas
formed 1n a top surface of the combustion chamber, a burner
provided within the combustion chamber, a ventilator dis-
posed at the bottom of the burner and configured to supply
air, a plurality of exhaust pipes configured to have first ends
combined with the respective through holes, central areas
curved 1n a M-shaped form, and second ends combined with
a bottom of the body and radially arranged to a plane
direction, a water inlet port provided on one side of a lower
part of the body and configured to have water introduced
through the water inlet port, a water outlet port provided on
one side of a top of the body and configured to discharge the
water heated within the body, and at least one fixing member
configured to position the plurality of exhaust pipes.

In accordance with yet another aspect of the present
invention, a condensing heat exchanger includes a body
configured to have a hollow and airtight barrel shape, a
combustion chamber provided within the body and config-
ured to have a plurality of through holes for discharging a
combustion gas formed 1n a top surface of the combustion
chamber, a burner provided within the combustion chamber,
a ventilator disposed at the bottom of the burmer and
configured to supply air, a plurality of exhaust pipes con-
figured to have first ends combined with the respective
through holes, central areas curved 1n a - -shaped form, and
second ends combined with a bottom of the body and
radially arranged to a plane direction, a water inlet port
provided on one side of a lower part of the body and
configured to have water mtroduced through the water inlet
port, a water outlet port provided on one side of a top of the
body and configured to discharge the water heated within the
body, and at least one fixing member configured to position
the plurality of exhaust pipes.

Advantageous Elflects of Invention

In accordance with the present invention, there are advan-
tages 1n that heat exchange efliciency of the heat exchanger
can be increased because a high-temperature combustion gas
generated from the combustion chamber 1s discharged
through the plurality of exhaust pipes and a two-path method
1s adopted and the high-efliciency tubular heat exchanger
can be fabricated without an additional increase of volume.

Furthermore, there 1s an advantage in that a loss of water
pressure 1s reduced because a path between the mlet port and
the outlet port 1s short.
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Furthermore, there 1s an advantage in that a reduction 1n
the ethiciency of the heat exchanger can be mimmized
because a direction where condensate water drops 1s made
parallel to a direction where a combustion gas travels
although the condensate water 1s generated from the exhaust
pIpES.

Furthermore, there are advantages in that water can
smoothly flow by positioning the plurality of exhaust pipes

by using the first fixing member and the second fixing
member and heat exchange efliciency of a heat exchanger

can be further improved by increasing a heat exchange area
by the first fixing member and the second fixing member.

BRIEF DESCRIPTION OF DRAWINGS

The following drawings attached to this specification
illustrate exemplary embodiments of the present invention
and function to further facilitate understanding of the tech-
nical spirit of the present mnvention along with the detailed
description of the present invention. Accordingly, the pres-
ent 1invention should not be construed as being limited to
only the drawings.

FIG. 1 1s a partially cut-away perspective view of a
condensing heat exchanger 1n accordance with a {irst
embodiment of the present invention,

FIG. 2 1s a longitudinal cross-sectional view of the
condensing heat exchanger in accordance with the first
embodiment of the present invention,

FIG. 3 1s a partially cut-away perspective view of a
condensing heat exchanger in accordance with a second
embodiment of the present invention, and

FIG. 4 1s a longitudinal cross-sectional view of the
condensing heat exchanger in accordance with the second
embodiment of the present invention.

DESCRIPTION OF REFERENCE NUMERALS
OF PRINCIPAL ELEMENTS IN THE
DRAWINGS

10: heat exchanger 100: body

110: water inlet port 120: water outlet port
200: combustion chamber 210: main body
211: through hole 220: burner

230: ventilator 300: exhaust pipe

410: first {ixing member W: water

411: first pipe through hole

420: second fixing member G: combustion gas
421: second pipe through hole

Best Mode for Carrying Out the Invention

Some exemplary embodiments of the present invention
will be described in detail below with reference to the
accompanying drawings.

(First Embodiment)

FIG. 1 1s a partially cut-away perspective view of a
condensing heat exchanger 1n accordance with a first
embodiment of the present invention, and FIG. 2 1s a
longitudinal cross-sectional view of the condensing heat
exchanger in accordance with the first embodiment of the
present invention. As shown i FIGS. 1 and 2, the condens-
ing heat exchanger 10 in accordance with the first embodi-
ment of the present invention basically includes a body 100,
a combustion chamber 200, exhaust pipes 300, a water inlet
port 110, and a water outlet port 120.

The body 100 includes the combustion chamber 200 and
the exhaust pipes 300 for heating water W and provides a
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space capable of storing the water W. The body 100 1s
formed of a hollow and airtight barrel-shaped member.

The combustion chamber 200 1s provided at the center of
the bottom of the body 100 on one side of the body 100 and
configured to generate a combustion gas G for heating the
water W. The combustion chamber 200 1s equipped with a
main body 210, a burner 220, and a ventilator 230.

The main body 210 1s configured to be hollow 1n order to
provide a space 1n which the burner 220 and the ventilator
230 can be seated. A plurality of through holes 211 for
discharging the combustion gas G generated from the burner
220 1s formed on one side of the main body 210. Here, the
plurality of through holes 211 1s formed 1n a wall surface of
the top surface of the main body 210 on one side of the main
body 210. The number of through holes 211 1s about 20 to
50. The size of each of the through holes 211, the number of
through holes 211, and a location where the through hole 211
can be determined depending on a capacity and use envi-
ronment of the heat exchanger 10. I the number of through
holes 211 1s less than 20, heating efliciency 1s low because
the combustion gas G 1s not easily discharged and thus the
time taken to heat the water W becomes long. If the number
of through holes 211 exceeds 50, the unit cost of production
1s increased and a manufacture time can become long
because the number of exhaust pipes 300 connected to the
through holes 211 1s increased.

The burner 220 1s provided at the center of the bottom of
the main body 210 on one side of the main body 210 within
the main body 210 and 1s configured to mix fuel, such as a
gas, and air and generate the combustion gas G having high
temperature by 1gniting and combusting the mixture.

The ventilator 230 1s provided at the bottom of the burner
220 on one side of the burner 220 and 1s configured to
ventilate the combustion gas G generated from the burner
220 so that the combustion gas G 1s easily diflused upwardly
from the main body 210.

The exhaust pipes 300 provide passages through which
the combustion gas G generated from the combustion cham-
ber 200 passes within the body 100 and the water W can be
heated. Each of the exhaust pipes 300 1s formed in a
M-shaped form 1n order to heat the water W 1n accordance
with a two-path method and i1s configured to have ends
thereot on both sides connected to the through holes 211 of
the combustion chamber 200 and the edge part of the lower
part of the body 100. Here, the plurality of exhaust pipes 300
1s radially arranged to a plane direction. Furthermore, the
exhaust pipe 300 can be fabricated to have an oval cross
section 1n order to increase a contact area with the water W,
and the exhaust pipe 300 can be fabricated to have a
generally oval shape or a partial cross section. The exhaust
pipe 300 1s made of stainless steel 1n order to prevent the
exhaust pipe 300 from being corroded by condensate water
generated when the combustion gas G 1s condensed and by
taking welding with the body 100 and the combustion
chamber 200 into consideration. Furthermore, in order to
provide a wider heat transier area, a plurality of pins may be
provided on the outer surface of the exhaust pipe 300.

The water inlet port 110 1s provided on the side of the
body 100 and 1s connected to a cold water pipe, that 1s, a
water supply pipe, so that cold water for heating can be
supplied to the water inlet port 110. The water inlet port 110
may be provided at any place of the body 100, but preferably
1s provided on one side of the lower part of the side wall
surface of the body 100.

The water outlet port 120 1s configured to come 1n contact
with the outer circumierential face of the combustion cham-
ber 200 and the outer circumierential faces of the exhaust
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pipes 300 within the body 100 and to discharge the com-
bustion gas G having high temperature and the water W
heated by way of heat exchange. Like the water inlet port
110, the water outlet port 120 can be provided at any place
of the body 100, but preferably 1s provided on at the top of
the body 100 on one side of the body 100 or at a central area
of the body 100.

A first fixing member 410 and a second fixing member
420 are provided on one side of the exhaust pipes 300 and
configured to position the plurality of exhaust pipes 300. The
first fixing member 410 and the second fixing member 420
functions to improve the contact area of the water W,
increase the time that the water W stays within the body 100
by changing the fluid path of the water W, and improve heat
transier efliciency of the water W.

The first fixing member 410 1s formed of a generally
ring-shaped flat panel member. A plurality of first through
holes 411 corresponding to the number of exhaust pipes 300
so that the exhaust pipes 300 can pass through the first
through holes 411 1s formed on one side of the first fixing
member 410. The combustion chamber 200 1s located at the
center of the first fixing member 410, and the pillar parts of
the exhaust pipes 300 combined with the edge part of the
lower part of the body 100 penetrate the first through holes
411 so that the exhaust pipes 300 are positioned. Here, the
outer circumierential face of the first fixing member 410 1s
closely adhered to the 1nner surface of the body 100 in order
to change a flow of the water W, and the inner circumier-
ential face of the first fixing member 410 1s spaced apart
from the outer circumierential face of the combustion cham-
ber 200 at a specific interval. That 1s, the water W introduced
through the lower part of the body 100 flows only through
a space between the outer wall of the combustion chamber
200 and the first fixing member 410 while rising, and thus
a tlow of the water W 1s changed. As a result, the time that
the water W stays within the body 100 1s increased.

Furthermore, as shown 1 FIG. 1, a space spaced apart
from each of the exhaust pipes 300 1s also formed on one
side of each of the first through holes 411, so the water W
can also tlow through the space between the first through
hole 411 and the exhaust pipe 300. Furthermore, since the
first fixing member 410 comes in contact with the plurality
of exhaust pipes 300, temperature of the exhaust pipes 300
1s transferred to the first fixing member 410, and the trans-
terred temperature 1s transierred to the water W. As a resullt,
heat transfer efliciency can be improved because a contact
area between the water W and the first fixing member 410
having high temperature 1s increased. Like the exhaust pipes
300, the first fixing member 410 1s made of stainless steel
having excellent heat transfer efliciency and an anti-corro-
sive characteristic against the water W.

The second fixing member 420 1s provided at the upper
part of the exhaust pipes 300 on one side thereof, preferably,
at parts curved in a ~ -shaped form on one side of the
exhaust pipes 300 between the two pillar parts. Like the first
fixing member 410, the second fixing member 420 functions
to improve the contact area of the water W, increase the time
that the water W stays within the body 100 by changmg a
flow of the water W, and improve heat transfer efliciency of
the water W. The second {ixing member 420 1s formed of a
generally disk-shaped sheet member. A plurality of second
through holes 421 1s formed 1n the central part of the second
fixing member 420 on one side of the second fixing member
420 and 1s configured to have the pillar parts of the exhaust
pipes 300, connected to the combustion chamber 200, pass
therethrough. A plurality of sawteeth for positioning the
pillar parts of the exhaust pipes 300 connected to the edge
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part of the upper part of the body 100 1s formed 1n the outer
circumierential face of the second fixing member 420.

The second through holes 421 are closely adhered to the
exhaust pipes 300 without a gap therebetween. Owing to the
second fixing member 420, the water W does not flow
between the pillar parts of the exhaust pipes 300, but the
water W tlows between the exhaust pipes 300 and the body
100. Accordingly, the time that the water W stays within the
body 100 1s increased because a tlow of the water W 1s
changed again. Furthermore, temperature of the exhaust
pipes 300 1s transierred to the second fixing member 420
because the second fixing member 420 comes 1n contact
with the plurality of exhaust pipes 300, and the transferred
temperature 1s transierred to the water W. As a result, heat
transfer efliciency 1s 1mproved because a contact area
between the water W and the second fixing member 420
having high temperature 1s increased. Like the exhaust pipes
300, the second fixing member 420 1s made of stainless steel
having excellent heat transier efliciency and an anti-corro-
sive characteristic against the water W.

A plurality of heat transfer pins can be further formed 1n

surfaces of the first and the second fixing members 410 and
420.

Mode for the Invention
(Second Embodiment)

FIG. 3 1s a partially cut-away perspective view ol a
condensing heat exchanger in accordance with a second
embodiment of the present invention, and FIG. 4 1s a
longitudinal cross-sectional view of the condensing heat
exchanger in accordance with the second embodiment of the
present mvention. The condensing heat exchanger 10 in
accordance with the second embodiment of the present
invention has a similar construction as that of the first
embodiment. As shown 1n FIGS. 3 and 4, the condensing
heat exchanger 10 in accordance with the second embodi-
ment basically includes a body 100, a combustion chamber
200, exhaust pipes 300, a water inlet port 110, a water outlet
port 120, and a first fixing member 410.

The body 100, the water inlet port 110, the water outlet
port 120, and the first fixing member 410 are the same as
those of the first embodiment, and thus a detailed description
thereof 1s omitted. The combustion chamber 200 and the
exhaust pipes 300 diflerent from those of the first embodi-
ment are chiefly described below.

The combustion chamber 200 has a similar construction
as that of the first embodiment, but differs from that of the
first embodiment 1n that the length of the main body 210 of
the combustion chamber 200 almost approaches the top of
the body 100 and through holes 211 through which a
combustion gas G 1s discharged are concentrated on and
formed at the upper part of the side wall surface of the
combustion chamber 200.

An object and material of the exhaust pipes 300 are the
same as those of the first embodiment. In the second
embodiment, the exhaust pipe 300 1s not form 1n a M-shaped
form according to a configuration of the combustion cham-
ber 200 as in the first embodiment, but 1s formed 1n a
- -shaped form so that ends on both sides of the exhaust pipe
300 1s connected to the through hole 211 formed 1n the side
wall surface of the combustion chamber 200 and the edge
part of the lower part of the body 100. Accordingly, 1n the
second embodiment, the second fixing member 420 of the
first embodiment 1s not included because the ~ -shaped part
1s not present.
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As a modified example of the present invention, in the
second embodiment, the first fixing member 410 and the
exhaust pipes 300 may be spaced apart from each other and
may be closely adhered together or fixed. In the first
embodiment, the second fixing member 420 and the exhaust
pipes 300 may be spaced apart from each other and may be
closely adhered together or fixed. Furthermore, a center hole
through which the exhaust pipes do not pass may be further
formed at the center of the second fixing member 420 1n
order to change part of a path through which the water tlows.

I1 the heat exchanger 1n accordance with the first embodi-
ment or the second embodiment 1s 1nstalled 1n a boiler/water
heater, the a boiler/water heater can have the same construc-
tion and operation of a condensing a boiler/water heater.

As described above, those skilled 1n the art to which the
present invention pertains will understand that the present
invention may be implemented 1n other various forms with-
out departing from the technical spirit or essential charac-
teristics of the present invention. Accordingly, the afore-
mentioned embodiments should be construed as being only
illustrative not being limitative from all aspects. Further-
more, the scope of the present invention 1s defined by the
appended claims rather than the detailed description. It
should be understood that all modifications or variations
derived from the meanings and range of the present inven-
tion and equivalents thereof are included in the scope of the
appended claims.

The mnvention claimed 1s:

1. A condensing heat exchanger, comprising:

a body 100 configured to have a hollow and airtight barrel
shape; a combustion chamber 200 provided within the
body 100 and configured to have a plurality of through
holes 211 for discharging a combustion gas G formed
in a top surface of the combustion chamber 200;

exhaust pipes 300 configured to have first ends combined
with the respective through holes 211 of the combus-
tion chamber 200 and have second ends combined with
the body 100;

a water inlet port 110 provided on a first side of the body
100 and configured to have water W introduced through
the water inlet port 110;

a water outlet port 120 provided on a second side of the
body 100 and configured to discharge the water W
heated within the body 100;

wherein the plurality of through holes 211 1s formed 1n the
top surface of the combustion chamber 200,

the exhaust pipes 300 i1s formed 1n a M-shaped form, and
ends of the exhaust pipes 300 on both sides thereof are
connected to the respective through holes 211 of the
combustion chamber 200 and an edge part of a lower
part of the body 100, and

a second fixing member 420 provided at an upper part of
the exhaust pipes 300 and configured to position the
plurality of exhaust pipes 300 and have a disk shape 1n
order to improve a heat transfer area, a plurality of
second through holes 421 formed 1n a central area of
the second fixing member 420 and configured to have
the plurality of exhaust pipes 300, connected to the
combustion chamber 200, pass through the respective
second through holes 421 and a plurality of sawteeth
formed in an outer circumierential face of the second
fixing member 420 and configured to position the
plurality of exhaust pipes 300.

2. The condensing heat exchanger of claim 1, wherein the

combustion chamber 200 further comprises:

a main body 210 configured to have the plurality of

through holes 211 formed in the main body 210;
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a burner 220 provided within the main body 210; and

a ventilator 230 directed toward the burner 220.

3. The condensing heat exchanger of claim 1, further
comprising a first fixing member 410 provided on one side
of the plurality of exhaust pipes 300 and configured to °
position the plurality of exhaust pipes 300 and improve a
heat transfer area.

4. The condensing heat exchanger of claim 3, wherein:

the first fixing member 410 1s formed of a ring-shaped flat
panel member so that the combustion chamber 200 1s
iserted into a central part of the first fixing member
410,

a plurality of first through holes 411 through which the
respective exhaust pipes 300 can pass 1s formed on one
side of the first fixing member 410, and wherein

an outer circumierential face of the first fixing member
410 1s closely adhered to the body 100 so that a flow of
the water W 1s changed 1n order to increase a time that
the water W stays within the body 100, and an 1mner »¢
circumierential face of the first fixing member 410 1s
spaced apart from the combustion chamber 200.

5. The condensing heat exchanger of claim 1, wherein:

the plurality of through holes 211 1s formed on one side
of an upper part of a side wall surface of the combus- 25
tion chamber 200, and

the plurality of through holes 211 formed 1n the side wall
surface of the combustion chamber 200 and an edge
part of a lower part of the body 100 are connected to
ends of the exhaust pipes 300 on both sides thereof.

10
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6. The condensing heat exchanger of claim 1, wherein the

exhaust pipe 300 has an oval cross section 1 order to
improve heat transter efliciency by improving a heat transfer
area.

7. The condensing heat exchanger of claim 1, wherein the

exhaust pipes 300 are radially arranged to a plane direction.

8. A condensing heat exchanger, comprising:

a body 100 configured to have a hollow and airtight barrel
shape;

a combustion chamber 200 provided within the body 100
and configured to have a plurality of through holes 211
for discharging a combustion gas G formed in a top
surface of the combustion chamber 200:

a burner 220 provided within the combustion chamber

200;

a ventilator 230 disposed at a bottom of the burner 220
and configured to supply air;

a plurality of exhaust pipes 300 configured to have first
ends combined with the respective through holes 211,
central areas curved 1n a - -shaped form, and second
ends combined with a bottom of the body 100 and
radially arranged to a plane direction;

a water inlet port 110 provided on one side of a lower part
of the body 100 and configured to have water W
introduced through the water inlet port 110;

a water outlet port 120 provided on one side of a top of
the body 100 and configured to discharge the water W
heated within the body 100; and

at least one fixing member configured to position the

plurality of exhaust pipes 300.

% o *H % x
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